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1. A method of assessing the effectiveness of non- 

nucleoside reverse transcriptase antiretroviral therapy 

* 

of an HIV-infected patient comprising: 

(a) collecting a plasma sample from the HIV-infected 
patient; and 

(b) evaluating whether the plasma sample contains 
nucleic acid encoding HIV reverse transcriptase 
having a imitation at codon 236; 

in which the presence of the mutation correlates with 
decreased susceptibility to delavirdine and little or no 
change in nevirapine susceptibility. 

2. The method of claim 1, wherein the mutation at codon 
236 codes for a leucine. 

3. The method of claim 1, wherein reverse transcriptase 
has an additional mutation (s) at codon 103, codon 181 or 
a combination thereof . 

4. The method of claim 3, wherein the mutation at codon 
103 encodes an asparagine (N) and the mutation at codon 
181 encodes a cysteine (C) . 
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5. The method of claim 1, wherein the HIV-infected 
patient is being treated with an antiretroviral agent. 

6 . A method of assessing the effectiveness of 
antiretroviral therapy of an HIV-infected patient 
comprising: 

(a) collecting a biological sample from an HIV- 
infected patient; and 

(b) evaluating whether the biological sample comprises 

*•■• 

nucleic acid encoding HIV reverse transcriptase 

having a mutation at codon 225; 
in which the presence of the mutation correlates with an 
increase in delavirdine susceptibility and little or no 
change in nevirapine susceptibility. 

7. The method of claim 6, wherein the imitated codon 225 
encodes a histidine (H) . 

8. The method of claim 6, wherein the HIV-infected 
patient is being treated with an antiretroviral agent. 

9. The method of claim 6, wherein the reverse 
transcriptase has an additional mutation (s) at codon 103, 
181 or a combination thereof. 
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10. A method of assessing the effectiveness of 
antiretroviral therapy of an HIV-infected patient 
c ompr i s ing : 

(a) collecting a biological sample from an* HIV- 
infected patient; and 

(b) evaluating whether the biological sample comprises 
nucleic acid encoding HIV reverse transcriptase 
having a mutation at codon 190; 

in which the presence of the mutation correlates with an 
increase in delavirdine susceptibility and a decrease in 
nevirapine susceptability . 

11. The method of claim 10, wherein the mutation at codon 
190 encodes an alanine or a serine. 

12 . A method for assessing the biological effectiveness • 
of a candidate HIV antiretroviral drug compound 
comprising: 

(a) introducing a resistance test vector comprising a 
patient-derived segment further comprising a mutation 
at codon 236 and a mutation at codon 103 and/or 181 
and an indicator gene into a host cell; 

(b) culturing the host cell from step (a) ; 

(c) measuring the indicator in a target host cell; and 

(d) comparing the measurement of the indicator from 
step (c) with the measurement of the indicator 
measured when steps (a) - (c) are carried out in the 
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absence of the candidate antiretroviral drug 
compound; 

wherein a test concentration of the candidate 
antiretroviral drug compound is present at steps (a) - 
(c) ; at steps (b) - (c) ; or at step (c) . 

13 . A method for assessing the biological effectiveness 
of a candidate HIV antiretroviral drug compound 
comprising: 

(a) introducing a resistance test vector comprising a 
patient-derived segment further comprising a mutation 
at codon 225 and a mutation at codon 103 and an 
indicator into a host cell; 

(b) culturing the host cell from step (a) ; 

(c) measuring the indicator in a target host cell; and 

(d) comparing the measurement of the indicator from 
step (c) with the measurement of the indicator 
measured when steps (a) - (c) are carried out in the 
absence of the candidate antiretroviral dxug 
compound; 

wherein a test concentration of the candidate 
antiretroviral drug compound is present at steps (a) - 
(c) ; at steps (b) - (c) ; or at step (c) . 

14. A method for assessing the biological effectiveness 
of a candidate HIV antiretroviral drug compound 
comprising: 
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(a) introducing a resistance test vector comprising a 
patient-derived segment which encodes the reverse ' 
transcriptase having a mutation at codon 236 and an 
indicator gene into a host cell; 

(b) culturing the host cell from step (a) ; 

(c) measuring expression of the indicator gene in a 
target host cell; and 

Cd) comparing the expression of the indicator gene 
from step (c) with the expression of the indicator 
gene measured when steps (a) -(c) are carried out in 
the absence of the candidate anti-viral drug 

compound, „ 

/* '» 

wherein a test concentration of the candidate anti-viral 
drug compound is present at steps (a) -(c); at steps (b)- 
(c) ; or at step (c) . 

15. A method for assessing the biological effectiveness 
of a candidate HIV antiretroviral drug compound 
comprising; 

(a) introducing a resistance test vector comprising a 
patient-derived segment which encodes the reverse 
transcriptase having a mutation at codon 225, and an 
indicator gene into a host cell; 

(b) culturing the host cell from step (a); /*) 

(c) measuring expression of the indicator gene in a • 
target host cell; and 



(d) comparing the expression of the indicator gene 
from step (c) with the expression of the indicator 
gene measured when steps (a) -(c) are carried out in 
the absence of the candidate anti-viral drug 
compound, 

wherein a test concentration of the candidate anti*-viral 
drug compound is present at steps (a)-(c); at steps (b) - 
(c) ; or at step (c) . 

16. A method for assessing the biological effectiveness 
of a candidate HIV antiretroviral drug compound 
comprising: 

(a) introducing a resistance test vector comprising a 
patient-derived segment further comprising reverse 
transcriptase having a mutation at codon 190 f and an 
indicator gene into a host cell; 

(b) culturing the host cell from step (a) ; / 

(c) measuring expression of the indicator gene in a • 
target host cell; and 

(d) comparing the expression of the indicator gene 
from step (c) with the expression of the indicator 
gene measured when steps (a) -(c) are carried out in 
the absence of the candidate ant i -viral drug 
compound; 

wherein a test concentration of the candidate ant i -viral 
drug compound is present at steps (a) -(c); at steps (b) - 
(c) ; or at step (c) , 
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A resistance test vector conprising an HIV patient- 
derived segment further comprising reverse 
transcriptase having a mutation at codon 190 and an 
indicator gene, wherein the expression of the indicator 
gene is dependent upon the patient derived segment. 

A resistance test vector comprising an HIV patient- 
derived segment further comprising reverse 
transcriptase having a mutation at codon 225 andean 
indicator gene, wherein the expression of the indicator 
gene is dependent upon the patient derived segment. 

A resistance test vector comprising an HIV patient- 
derived segment further comprising reverse 
transcriptase having a mutation at codon 23 6 and an 
indicator gene f wherein the expression of the indicator 
gene is dependent upon the patient derived segment. 

The resistance test vector of claim 17, wherein the 

patient-derived segment having a mutation at codon 190 

further comprises a mutation at codon 103. /*) 

* 

The resistance test vector of claim 18, wherein the 
patient-derived segment having a mutation at codon 225 
further comprises a mutation at codon 103. 




The resistance test vector of claim 17, wherein the 
patient-derived segment having a mutation at codon 23 6 
further comprises a mutation at codon 103 and/or 181*. 
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23. A method of assessing the effectiveness of noa- 
nucleoside reverse transcriptase antiretroviral therapy of 
an HXV-inf ected patient comprising: 

(a) collecting a plasma sample from the hxv- infected 
patient; and 

(b) evaluating whether the plasma sample contains 
nucleic acid encoding HXV reverse transcriptase 
having a mutation at codon 230/ 

in which the presence of the mutation correlates with 
decreased susceptibility to delavirdine and nevirapine. 



24. The method of claim 23, 
230 codes for a leucine (L) . 

25. The method of claim 23 , 
has an additional znutation(s) 
thereof • 

26* The method of claim 25, 
181 encodes a cysteine (C) - 



wherein the mutation at codon 

wherein reverse transcriptase 
at codon 181 or a combination 

wherein the mutation at* codon 



27. The method of claim 23, wherein the HIV-infected 
patient is being treated with an antiretroviral agent. 
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28. A method o£ assessing the affactivoness of non- 
nucleoside reverse transcriptase antiretroviral therapy of 
an HIV-infected patient comprising: 

(a) collecting a plasma sample from the HIV-infected 
patient; and 

(b) evaluating whether the plasma sample contains 
nucleic acid encoding HIV reverse transcriptase 
having a nutation at codon 181; 

in which the presence of the mutation correlates with 
decreased susceptibility to delavirdine and nevirapine 
a nd little or no change in efavirenz susceptibility. 

29* The method of claim 28, wherein the mutation at codon 

« 

181 codes for a cysteine (C) ♦ 

30. The method of claim 28, wherein reverse transcriptase 
has an additional imitation { s ) at codon 98 , codon 106, codon 
227 or a combination thereof • 

31. The method of claim 30, wherein the mutation at codon 
98 encodes a glycine (G), the mutation at codon 106 encodes 
an alanine (A) and the mutation at codon 227 encodes a 
leucine (XO . 

32* The method of claim 28, wherein the HIV-infected 

patient is being treated with an antiretroviral agent. 



33. A method o£ assessing the effectiveness of non- 
nucleoside reverse transcriptase antlretroviral therapy of 
an KXV- infected patient comprising : 

(a) collecting a plasma sample from the HIV-infected 
patient; and 

(b) evaluating whether the plasma sample contains 
nucleic acid encoding HIV reverse transcriptase 
having a mutation at codon 188 1 

in which the presence of the mutation correlates with 
decreased susceptibility to delavirdine and nevirapine 
and efavirenz. 

34* The method of claim 33, wherein the nutation at codon 
188 codes for a leucine (L) 0 cysteine (C) or histidine (H) . 

35. The method of claim 33, wherein reverse transcriptase 
has an additional mutation (s) at codon 138, codon 103, codon 
100 or a combination thereof. 

36. The method of claim 35, wherein the mutation at codon 
138 encodes an alanine (A), the nutation at codon 103 encodes 
an asparaglne (N) and the mutation at codon 100 encodes an 
isoleucine (I) ♦ 

37. The method of claim 33, wherein the HIV-infected 
patient is being treated with an antiretroviral agent. 



38. A. method of assessing the effectiveness of noa- 
nucleoside reverse transcriptase antiretroviral therapy of 
an HIV-infected patient comprising: 

(a) collecting a plasma sample from the HIV-infected 

patient; and 

(b) evaluating whether the plasma sample contains 
nucleic acid encoding HTV reverse transcriptase 
having a mutation at codon 190 # 

in which the presence of the mutation correlates with 
increaaed susceptibility to delavirdine and decreased 
susceptibility to nevirapine and efavirenz. 

39. The method of claim 38, wherein the mutation at codon 
190 codes for an alanine (A) or a eerine (S) . 

40. The method of claim 38. wherein reverse transcriptase 
nas an additional mutation(s) at codon 98, codon 101 or 
codon 103 or a combination thereof . 

41. The method of claim 40, wherein the mutation at codon 
98 encodes a glycine (G), 101 encodes a glutamic acid tE) 

103 encodes an asparagine (N) . 

42. The method of claim 38, wherein the HIV-infected 
patient is being treated with an antiretroviral agent. 
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43. A method of assessing the effectiveness of non- 
nucleoside reverse transcriptase antiretroviral therapy of 
an HIV-infected, patient comprising* 

(a) collecting a plasma sample from the HIV- Infected 
patient; and 

(b) evaluating whether the plasma sample contains 
nucleic acid encoding HXV reverse transcriptase 
having a mutation at codon 106; 

in which the presence of the mutation correlates with 
decreased susceptibility to delavirdine and nevirapine 
and little or no change in efavirenz susceptibility. 

44. The method of claim 43, wherein the mutation at codon 
106 encodes an alanine (A) . 

45. "The method of claim 43, wherein reverao transcriptase 
has an additional mutation (s) at codon 227 and codon 189 or 
a combination thereof. 

46. The method of claim 45, wherein the mutation at codon 
227 encodes a leucine (Zi) and 189 encodes a leucine (L) . 

47. The method of claim 43, wherein the HIV-infected 
patient is being treated with an antlretroviral agent. 



48. A method of assessing the effectiveness of non- 
nucleoside reverse transcriptase antiretroviral therapy of 
an HIV-infected, patient comprising: 

(a) collecting a plasma sample from the HXV- infected 
patient; and 

(b) evaluating whether the plasma sample contains 
nucleic acid encoding HIV reverse transcriptase 
having a mutation at codon 103; 

« 

in which the presence of the mutation correlates With 
decreased susceptibility to delavirdine and nevirapine 
and efavirenz . 



49* The method of claim 48, 
103 codes for asparagine (N) . 

50. The method of claim 48, 
has an additional nnztatlon(s) 
thereof . 

51. The method of claim 50, 
100 encodes an isoleucine (I) . 



wherein the mutation at codon 

wherein reverse transcriptase 
at codon 100 or a combination 

/* "» 

wherein the mutation at 4 codon 



52. The method of claim 48, wherein the HIV-infected 
patient is being treated with an antiretroviral agent • 

53. A method for assessing the biological effectiveness 
of a candidate HXV antiretroviral drug compound comprising) 



(a) introducing a resistance test vector comprising a 

« 

patient -derived segment further comprising a mutation 
at codon 230 and a mutation at codon 181 and an 
indicator gene into a. host cell ; 

(b) culturing the host cell from step (a); 

(c) measuring the indicator in a target host cell; 

(d) comparing the measurement of the indicator from 
step (c) with the measurement of the indicator 
measured when steps (a) - (c) are carried out in the 
absence of the candidate antiretroviral drug 

grwnjwTiiflTld / 

wherein a test concentration of the candidate antiretroviral 

/ 

drug compound is present at steps (a) - (c)> at step** (h) - 
(c); or at step (c) . 

54. A method for assessing the biological effectiveness 
of a candidate HXV antiretroviral drug compound comprising: 

(a) Introducing a resistance test vector comprising a 
patient-derived segment further comprising a mutation 
at codon 181 and a. mutation at codon 98 and / or 106 
and/or 227 and an indicator gene into a host cell; 

(b) culturing the host cell from step (a) ; 

(c) measuring the indicator in a target host cell; and 

(d) comparing the measurement of the indicator from 
step (c) with the moaairroineiit of the indicator 
measured when stops (a) - (c) are carried out ia the 



absence o£ the candidate antiretroviral drug 
compound/ 

wherein a teat concentration of tlie candidate antiretroviral 
drug compound is present at steps (a) - (c); at steps (b) - 
(c); or at step (c) . 

• 

55. A method for assessing the biological effectiveness 
of a c and idate HIV antiretroviral drug compound comprising! 

(a) introducing a resistance test vector comprising a 
patient-derived segment further comprising a mutation 
at codon 188 nnfl a mutation at codon 138 and/or 103 
and /or 100 and an indicator gene into a host cell; 

(b) cmlturing the host cell from step (a); 

(c) measuring the indicator in a target host cell; and 

(d) c ompar ing the measurement of the indicator from 
step (c) with the measurement of the indicator 
measured when steps (a) - (c) are carried out in/the 
absence of the candidate antiretroviral / drug 
compound; 

wherein a test concentration of the candidate antiretroviral 
drug com p o und is present at steps (a) - (c); at steps (b) - 
(c) ; or at step (c) • 

56. A method for assessing the biological effectiveness 
of a c and idate HIV antiretroviral drug compound comprising: 
(a) introducing a resistance test vector comprising a 
patient -derived segment further comprising a mutation 
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at codon 190 and a matron at codon 98 and/or 101 
and/or 103 and an indicator gene into a Host cell, 

(b) culturing the boat cell from step (a) , 

(c) measuring the indicator in a target host cell; and 

(d) cohering tne measurement of the indicator from 
step (o) with the -measurement of the indicator 
measured when steps (a) - (c) are carried out in the 
absence of the candidate antiretroviral drug 
compound; 

^ein « «.* .MMUMio. of t*. ^i^^f- 
to, c „ouoi i. pre— " (»> - ««>» at SMB * <B ' " . 

(c) ; or at step (c) • 

57. a method for assessing the biological effectiveness 
of a candidate HIV antiretroviral drug compound comprising* 

(a) introducing a resistance test vector comprising a 
patient-derived segment further comprising a mutation 
at codon 106 and a mutation at codon 227 and/or 189 
and an indicator gene into a host cell; 

(b) culturing the host cell from step (a) , 

(C ) measuring the indicator in a target host cell, and 
(d) comparing the measurement of the indicator from 
step (O with the measurement of the indicator 
measured when stepo (a) - CO are carried out in the 
absence of the candidate antiretroviral drug 
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wherein a teat concentration of the candidate antiretroviral 
drug compound Is present at steps (a) - (c)i at steps (b) - 
(c) ; or at step (c) • 



58. A method for assessing the biological effectiveness 
of a candidate HIV antiretroviral drug compound comprising; 

(a) introducing a resistance test vector c ompr ising a 
patient-derived segment further comprising a mutation 
at codon 103 and a mutation at codon 100 and an 
indicator gene into a host cell; 

(b) culturing the host cell from step (a) ; 

(c) measuring the indicator in a target host cell; and 
Cd) comparing the measurement of the indicator from 
step (e) with the measurement of the indicator 
measured when steps (a) - (c) are carried out in.tjie 
absence of the candidate antiretroviral* drug 
compound; 

wherein a test concentration of the candidate antiretroviral 
drug compound is present at steps (a) - (c); at steps (b) - 
(c) ; or at step (c) . 

59. A method for assessing the biological effectiveness 
of a c and idate HXV antiretroviral drug compound comprising* 
(a) introducing a resistance test vector comprising a 
patient-derived segment which encodes the reverse 
tr ans criptase having a mutation at codon 230 and an 
indicator gene into a host cell; 
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(b) culturing the host cell from step (a) ; 

(c) measuring expression of the indicator gene in a 
target host cell; and 

(d) comparing the expression of the indicator gene 
from step (c) with the expression of the indicator 
gene measured when steps (a) -(c) are carried oat in 
the absence of the candidate anti-viral drug 
compound, . 

wherein a test concentration of the candidate anti-viral • 
drug compound is present at steps (a) -(c); at steps (b)-(c)# 
or at step (c) . 



60* A method for assessing the biological effectiveness 
of a candidate HTV antiretroviral drug compound comprising s 

(a) introducing a resistance test vector comprising a 
patient -derived segment which encodes the reverse 
transcriptase having a mutation at codon 227 and an 
indicator gene into a host cell; 

(b) culturing the host cell from step (a); 

(c) measuring expression of the indicator gene in, a 
target host cell; and 

(d) comparing the expression of the indicator gene 
from step (c) with the expression of the indicator 
gene measured when steps (a) -(c) are carried out in 
the absence of the candidate anti-viral drug 
compound* 



wherein a tost concentration of the candidate anti-viral . 
drug compound is present at stops (a) -(c); at steps (b)-(c)l 
or at step (c) * 

61. A method for assessing the biological effectiveness 
of a candidate HIV antiretroviral drug compound comprising: 

(a) introducing a resistance test vector comprising a 
patient-derived segment which encodes the reverse 
transcriptase having a mutation at codon 188 and an 
indi cator gene into a host cell; 

(b) culturing the host cell from step (a) ; 

(c) measuring expression of the indicator gene in a 
target host cell; and 

♦ 

(d) comparing the expression of the indicator gene • 
from step (c) with the expression of the indicator 
gene measured when steps (a) -(c) are carried out in 
the absence of the candidate anti-viral drug 
compound/ 

wherein a test concentration of the candidate ant i -viral 
drug compound is present at steps (a) -(e); at stops (b)- 
(c) ; or at step (e) . 

62. A method for assessing the biological effectiveness 
of a c and idate HIV antiretroviral drug compound comprising t 
(a) introducing a resistance test vector comprising a 
patient-derived segment which encodes the reverse 
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transcriptase having a mutation at codon 189 and 
Indicator gene into a host cell; 

(b) culturing toe host cell from step (a)* 

(c) measuring expression of the indicator gene in a 
target host cell; and 

(d) caxnparinn the expression of the indicator gene 
from step (c) with the expression of the indicator 
gene measured when steps (a) -(c) are carried out in 
the absence of the candidate anti-viral drug 

wherein a test concentration of the candidate anti-viral 
drug compound is present at steps (a) -(c); at steps (b)-(c); 
or at step (c) . 



63. A resistance test vector comprising an HIV patient- 
derived segment further comprising reverse 
transcriptase having a mutation at codon 230 and ean 
indicator gene, wherein the expression o£ the indicator 
gene is dependent upon the patient derived segment - 

64. A resistance test vector comprising an HIV patient- 
derived segment further comprising reverse 
transcriptase having a mutation at codon 227 and an 
in dicator gene, wherein the expression of the indicator 
gene is dependent upon the patient derived segment. 
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65. A resistance test vector comjrising an hxv patient- 
derived segment further comprising reverse 
transcriptase Having a mutation at codon 188 and an 
indicator gene, wherein the expression of the indicator 
gene is dependent upon the patient derived 



66. A resistance test vector comprising an HXV patient- 
derived segment further comprising reverse 
transcriptase having a mutation at codon 189 and an 
indicator gene, wherein the expression o£ the indi cator 
gene ia dependent upon the patient derived segment. 

67. a resistance test vector comprising an hiv patient- 
derived segment further comprising reverse 
transcriptase having a mutations at codon 181, codon 
98, codon 106 and codon 227 or a combination thereof 
and an indicator gene, wherein the expression of the 
indicator gene is dependent upon the patient derived 
segment . 

68. A resistance test vector comprising an HXV patient- 
derived segment further comprising reverse 
transcriptase having a mutations at codon 106, codon 
227, and codon 189 or a combination thereof and an 
indicator gene, wherein the expression of the indicator 
gene is dependent upon the patient derived segment. 
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69. A resistance test vector comprising an HIV pati en t - 
derived segment further comprising reverse 
transcriptase having a mutations at codon 103 and codon 
101 and an indicator gene, wherein the expression of 
the indicator gene is dependent upon fc&e patient 
derived segment* 

70. The resistance test vector of claim 17, wherein the 
patient -derived segment having a mutation at codon 190 
fur ther comprises mutations at codon 98 and codon 101 
or a combination thereof. 

71. The resistance teat vector of claim 63 # wherein the 
patient -derived segment having a mutation at codon 23 0 
further comprises a mutation at codon 181. /""; 

72. The resistance test vector of claim 65, wherein the 
patient -derived segment having a mutation at codon 188 
further comprises mutations at codon 138, codon 103 and 
codon 190 or a. combination thereof. 



